Lysine-based peptide-functionalized PLGA foams for controlled DNA delivery.
Due to its hydrophobicity and negatively charged surfaces, PLGA-based scaffolds have encountered problems in controlled-release and tissue engineering applications. The effects of charge modification of PLGA micro-porous foams on DNA delivery and DNA transfection are investigated herein. Tailor-designed l-lysine peptides (K4 and K20) were employed to modify the surface charge of PLGA foams using 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide and N-hydroxysuccinimide cross linkers and the effects of charge modification of PLGA were examined in three main aspects: DNA adsorption, DNA release properties and DNA transfection. Successful conjugation of peptide and DNA adsorption were verified by X-ray photoelectron spectroscopy. A plasmid encoding bone morphogenetic protein-2 (BMP2) was used throughout the current study and the results indicate that adsorption capacity and release behavior of DNA were highly dependent on the charge properties of the foam surfaces. The release rates of DNA from the K4- and K20-functionalized foams are more sustainable as compared to the blank foam. As a result, the sustained release of DNA from modified foams led to negligible cytotoxicity and sustained expression of DNA which is favorable for DNA delivery and tissue engineering application. Furthermore, the ease of fabrication and modification of PLGA foams makes it a promising DNA delivery device.